ABSTRACT
INTRODUCTION
Property enhancement is usually achieved by fiber reinforcement but some studies show that mechanical properties can improve with the addition of particulate fillers Particulate fillers have played a vital role in the development of commercially viable polymers. Not only do they provide a significant cost reduction but certain fillers may improves various properties of the materials such as mechanical strength, modulus and heat deflection temperature, material processing and its optical properties. In general the mechanical properties of particulate filled polymer composites depend strongly size, shape and distribution of filler particles in the matrix polymer and good adhesion the filler-polymer interface. Numerous inorganic fillers like fly ash, mica, talc, calcium carbonate, hollow glass bead etc. have been incorporated in polymer matrix [1] [2] [3] [4] [5] [6] [7] [8] [9] .
Fly ash is a fine ash byproduct commonly produced by the combustion of coal during the generation of electrical power. Coal is composed of combustible organic matter with a variable amount of inorganic mineral matter. During combustion, the minerals in coal become fluid at high temperature and are then cooled. In a pulverized coal fired boiler, the furnace operating temperatures are typically in excess of 1,400 °C (≌ 2,500 °F). At these temperatures, mineral matters within the coal may oxidize, decompose, fuse, disintegrate or agglomerate. Rapid cooling in the post combustion zone results in the formation of spherical, amorphous particles. Vol.11, No.4 Effect of Methyl methacrylate-acrylonitrile -butadiene-styrene 367
Expansion of trapped volatile matter can also cause the particles to expand to form a hollow cenospheres; however minerals with high melting points may remain relatively unchanged. The heating and cooling cycle have a significant effect on the composition and morphology of each particle. Fly ash cenospheres are a waste by-product of coal combustion and, as such, are available at very low cost. These are hollow thin-walled spheres of sizes several tens of micron to 500 μm. According to their chemical compositions, these materials belong to the multicomponent systems with a SiO 2 + Al 2 O 3 + Fe 2 O 3 content of approximately 90 wt%. These are formed during the coal burning process by evolution of gas becoming trapped in a viscous molten glass matrix, can be reclaimed from fly ash readily and are relatively inexpensive as a bulk product. They are considered a waste product, so any use of them decreases the strain on the environment [10] [11] [12] [13] .
Recently fly ash has been used as filler in polymer to produce particulate reinforced polymer composites, saving the other commonly used mineral fillers used in polymers, thereby helping the environment. Many experimental studies using fly ash have shown that the presence of filler does increase the stiffness of the polymer composite, but like most fillers, reduces impact resistance. To improve these properties, other components should be added to the composite formulation [4, [14] [15] [16] . Ares et al. [17] studied the effect of aminomethoxy silane and olefin block copolymer on rheomechanical and morphological behavior of fly ash-filled polypropylene composites and concluded that the best rheological and mechanical properties were obtained when the ratio of olefin block copolymer to fly ash particles was 1:2. Sodium Aluminum Silicate [7] , wollastonite [18] and glass fibers [19] which showed some improvement in the tensile and impact properties in PMMA. Mica [20] and glass beads [21] filled PMMA composites showed improvements in primary dispersion temperature, dynamic modulus, compressive strength, and bending modulus. Addition of fumed silica [22] to PMMA led to a decrease of flexural strength and an increase of Young's modulus. Maspoch et al. [23] reported that surface treatment plays an important role in improving filler matrix interfacial adhesion in PMMA composites. 
Preparation of the Polymer Composites
Poly ( and Izod Impact test specimens of PMMA/MABS/cenospheres filled composites. All the samples were conditioned for 24 hours prior to testing. The resulting samples were used for the study of mechanical and thermal properties.
Testing
Tensile properties were measured using dumb-bell shaped specimens on a Tensile Testing 
RESULTS AND DISCUSSION

Tensile Properties
The results of tensile tests were shown in Table 1 Vol composites and PMMA/MABS/cenospheres composites as shown in Table 2 . Table 3 showed the values of Izod Impact Strength and Relative Izod Impact Strength of PMMA filled with cenospheres (100 mesh) composites and PMMA/MABS/cenospheres composites. Table 4 showed the values of Flexural Strength of PMMA filled with cenospheres (100 mesh) composites and PMMA/MABS/cenospheres composites. From the Table 4 
Impact Strength
Flexural Strength Properties
Thermal Properties
Values of Vicat Softening Point (VST) (66 psi) and Heat Deflection Temperature (HDT) (264 psi) were shown in Table 5 . From the Table 5 
CONCLUSIONS
The principal conclusions obtained from the experimental results of new composites of PMMA using different amounts of Fly ash cenospheres and a new Methyl methacrylate-acrylonitrilebutadiene-styrene (MABS) are summarized as follows:
• The MABS can act as a modifier for the PMMA/Fly ash cenospheres filled polymeric composites.
• • The data for unmodified PMMA/cenospheres (100 mesh) composites lies in between the curves with K==0-0.6 higher than that of non polar polymer composites. While the data for PMMA/MABS/cenospheres composites lies closer to the curve with K==0.6.
• The Impact Strength of the PMMA/cenospheres filled composites decreased with increasing filler content. While the impact performance of the PMMA/MABS/cenospheres filled composites showed comparable values to PMMA/cenospheres filled compositions upto 15% and at higher loadings of MABS, the impact performance of the PMMA/MABS/cenospheres filled composites showed enhancement in the impact performance as compared with PMMA/cenospheres (100 mesh) composites.
• The values of Flexural Strength improved upto 15-25% addition of cenospheres and then reduced marginally but higher than that of PMMA. With the addition of MABS the values of Flexural Strength slightly improved upto 15% and then reduced and the values remain slightly lower than PMMA/cenospheres filled composites.
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• The values of VST and HDT increased with increase in filler content and the values for PMMA/cenospheres filled compositions showed slight improvement than MABS modified PMMA/cenospheres compositions. But at higher loadings of cenospheres, the stiffening effect of PMMA was more in PMMA/cenospheres filled composites than MABS modified PMMA/cenospheres filled composites.
• The optimum performances in mechanical and thermal properties were obtained when the ratio of MABS to cenospheres was 1:2.
